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(54) [Title of the Invention] Method for Position 
Measurement and Method for Providing Map Information 
(57) [Abstract] 

[Object] To alleviate the burdens of selecting satellites 
and calculation imposed on a receiver in position measurement 
by use of GPS. 

[Solution] Time stamps measured in a user terminal 10 are 
provided to a GPS computation server 50 via a base station 20, 
an exchange 30, and an access server 40, and the latitude and 
longitude information of the user terminal 10 is calculated 
in the GPS computation server 50. In addition, GPS 
satellites 101 to 103 to be used by the user terminal 10 are 
selected in advance by the GPS computation server 50 on the 
basis of the position of the exchange 30. 
[Claims ] 

[Claim 1] A method for measuring position of a terminal by 
use of a plurality of satellites for position measurement, 
the terminal, a computing unit, and a relay facility which 
relays between the terminal and the computing unit, 
comprising: 

a step in which the plurality of satellites are 
selected in the computing unit on the basis of information 
specifying the relay facility; 

a step in which the computing unit notifies the 
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terminal of the selected satellites via the relay facility; 

a step in which the terminal receives signals for 
position measurement from the specified satellites; and 

a step in which the position of the terminal is 
calculated on the basis of the received position measurement 
signals . 

[Claim 2] A method for measuring position of a terminal by 
use of a plurality of satellites for position measurement, 
the terminal, a computing unit, and a relay facility which 
relays between the terminal and the computing unit k 
comprising: 

a step in which the terminal sends to the relay 
facility a request to initiate service; 

a step in which the relay facility provides the 
computing unit with information specifying the relay 
facility; 

a step in which the plurality of satellites are 
selected in the computing unit on the basis of information 
specifying the relay facility; 

a step in which the computing unit notifies the 
terminal of the selected satellites via the relay facility; 

a step in which the terminal receives from the 
specified satellites signals for position measurement; 

a step in which the received position measurement 
signals are transmitted to the computing unit via the relay 
facility; and 

a step in which the position of the terminal is 
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calculated in the computing unit on the basis of the position 
measurement signals. 

[Claim 3] A method for providing map information to a 
terminal by use of the terminal, a map database which stores 
map information, a relay facility which relays between the 
terminal and the map database, and a converter which converts 
the map information into a form suitable for the relay 
facility, comprising the steps of: 

initiating a search for map information on the basis of 
information specifying the relay facility; 

measuring the position of the terminal; 

selecting map information on the basis of the measured 

position- 
converting the selected map information into a map 

information form suitable for the relay facility; and 
providing the converted map information. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

The present invention relates to a position measurement 
method and to a method for providing map information which 
are suitable for use in a portable mobile unit of a mobile 
communication system. 
[0002] 
[Prior Art] 

As a position measurement system in a vehicle-mounted 
navigation system or the like, a technique called "GPS" is 
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generally used- In the technique, a plurality of GPS 
satellites which transmit "time stamps" of the current time 
at predetermined timing are used, and a receiver receives 
such time stamps from a plurality (about 3 or 4) of GPS 
satellites. Then, the position (latitude and longitude or 
the like) of the receiver is determined on the basis of the 
times indicated by the time stamps transmitted from the 
satellites and the times of receipt of these time stamps. 
[0003] 

Several tens of GPS satellites orbit the earth. 
According to their orbital periods, 8 or 9 satellites are 
usually present over the user of the receiver. Therefore, 
the receiver searches all available GPS satellites and 
selects a few satellites of high reception electric field 
intensity. Thereafter, the receiver tracks the time stamps 
of the selected GPS satellites so as to obtain information 
about position. In a vehicle-mounted navigation system or 
the like, map information covering all parts of the country 
is stored in a memory, and when position information is 
specified, the position of the receiver is displayed as an 
image, along with its vicinity. 
[0004] 

GPS was originally developed for military purposes. The 
information obtained by a commercial GPS receiver contains a 
random error of approximately 100 meters. Therefore, 
obtaining the accurate position of the receiver requires an 
error correction process. 
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[0005] 

[Problems to be solved by the Invention] 

When the same GPS receiver as used in the known vehicle - 
mounted navigation is installed in a portable mobile unit, 
the portable mobile unit also becomes capable of obtaining 
position information. However, when a GPS receiver for a 
vehicle-mounted navigation system or the like is used as is 
in the portable mobile unit, the following problems arise. 
[0006] 

(1) Firstly, in the case of a conventional GPS receiver, 
all GPS satellites must be searched first, and then a few 
satellites of high reception electric field intensity are 
selected. In addition, the conventional GPS receiver 
consumes time to calculate position information on the basis 
of the obtained time stamps. When the same process is to be 
carried out by a portable mobile unit , power consumption 
increases, with the result that the continuous usable time of 
the terminal decreases in proportion to the increase in power 
consumption and the unit increases in size. 

[0007] 

(2) Further, in a conceivable example use of the 
portable mobile unit, the portable mobile unit is used to 
determine the direction and distance to a destination store 
or the like in an urban area. In this case, the map 
information to be displayed on the portable mobile unit must 
be more detailed than that displayed on a vehicle-mounted 
navigation system or the like. However, detailed map 
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information takes up a large amount of storage capacity, and 
therefore storing all the information in the portable mobile 
unit is not feasible. 
[0008] 

(3) In addition, under certain conditions, it is 
desirable that a third person be able to determine the 
current position of the terminal; for example, a security 
company may wish to know the position of a client or an 
employer may wish to know the position of an employee. 
[0009] 

The present invention has been conceived under the above 
circumstances. A first object of the present invention is to 
provide a position information measurement system which can 
reduce the calculation-associated burdens imposed on a 
receiver. Further, a second object of the present invention 
is to provide a map display system which can display a 
detailed map on the basis of position information. In 
addition, a third object of the present invention is to 
provide a position measurement method which under given 
conditions can notify a third person of the position 
information of a terminal. 
[0010] 

To achieve the above objects > according to claim 1, 
there is provided a method for measuring position of a 
terminal by use of a plurality of satellites for position 
measurement, the terminal, a computing unit, and a relay 
facility which relays between the terminal and the computing 
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unit, comprising a step in which the plurality of satellites 
are selected in the computing unit on the basis of 
information specifying the relay facility, a step in which 
the computing unit notifies the terminal of the selected 
satellites via the relay facility, a step in which the 
terminal receives signals for position measurement from the 
specified satellites, and a step in which the position of the 
terminal is calculated on the basis of the received position 
measurement signals. Further, according to claim 2, there is 
provided a method for measuring position of a terminal by use 
of a plurality of satellites for position measurement, the 
terminal, a computing unit, and a relay facility which relays 
between the terminal and the computing unit, comprising a 
step in which the terminal sends to the relay facility a 
request to initiate service, a step in which the relay 
facility provides the computing unit with information 
specifying the relay facility, a step in which the plurality 
of satellites are selected in the computing unit on the basis 
of information specifying the relay facility, a step in which 
the computing unit notifies the terminal of the selected 
satellites via the relay facility, a step in which the 
terminal receives from the specified satellites signals for 
position measurement, a step in which the received position 
measurement signals are transmitted to the computing unit via 
the relay facility, and a step in which the position of the 
terminal is calculated in the computing unit on the basis of 
the position measurement signals- Further, according to 
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claim 3 , there is provided a method for providing map 
information to a terminal by use of the terminal, a map 
database which stores map information, a relay facility which 
relays between the terminal and the map database, and a 
converter which converts the map information into a form 
suitable for the relay facility, comprising the steps of 
initiating a search for map information on the basis of 
information specifying the relay facility, measuring the 
position of the terminal, selecting map information on the 
basis of the measured position, converting the selected map 
information into a map information form suitable for the 
relay facility, and providing the converted map information. 
[0011] 

[Mode for Carrying Out the Invention] 
1. Constitution of Embodiment 

Next, the constitution of an embodiment of the present 
invention will be described with reference to Fig. 1. In Fig. 
1, reference numeral 10 denotes a user terminal which 
comprises a GPS receiving unit 11, an antenna 12 for GPS* a 
transmitting/receiving unit 14 for mobile communication, and 
an antenna 13 for mobile communication. 
[0012] 

Reference numeral 15 denotes a CPU which controls the 
GPS receiving unit 11 and the transmitting/receiving unit 14 
on the basis of a control program stored in memory 16. 
Reference numeral 17 denotes an operation/display panel which 
comprises a keyboard for inputting a telephone number or the 
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like and a display for displaying a variety of information. 
[0013] 

Reference numerals 101 to 103 denote GPS satellites, 
each of which transmits time stamps. These time stamps are 
received by the GPS receiving unit 11 via the antenna 12. 
Reference numeral 20 denotes a base station which exchanges a 
variety of information with the transmitting/receiving unit 
14. Reference numeral 30 denotes an exchange which connects 
the user terminal 10 with other terminals . 
[0014] 

The transmitting/receiving unit 14 not only exchanges 
voice signals and/or a data signals as in the case of a 
general transmitting/receiving unit for mobile communication, 
but also transmits to the base station the contents of the 
time stamp received by the GPS receiving unit 11 and the time 
of receipt of the time stamp. Hereinafter, these two pieces 
of information will be referred to as "PR information." 
[0015] 

Reference numeral 40 denotes an access server which 
stores information about the position (within a mobile 
communication network), contract, and the like of each user 
terminal, notifies the exchange 30 of necessary information, 
and charges the user terminal 10. Reference numeral 50 
denotes a GPS computation server which calculates the 
position (latitude and longitude information) of the user 
terminal 10 upon receipt of the PR information output from 
the GPS receiving unit 11 via the access server 40. 
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[0016] 

Reference numeral 60 denotes a map database which stores 
map information about the sites within a service area of the 
mobile communication system of the user terminal 10, 
Reference numeral 70 denotes a security gateway which 
performs authentication of a third person terminal 80 upon 
receipt from the third person terminal 80 of an inquiry about 
the position information of the user terminal 10. 
[0017] 

2 . Operation of Embodiment 
2.1. Inquiry by User 

Next, operation of the user terminal 10 when the user 
inquires about the position information or the like will be 
described with reference to Figs. 2 to 4. When the user 
performs a predetermined operation on the user terminal 10, 
in step SP101, a call is originated together with a telephone 
number used specifically for navigation service. The 
information is sent to the exchange 30 via the base station 
20. 

[0018] 

In step SP102, the exchange 30 provides to the access 
server 40 a set-up signal indicating initiation of the 
navigation service and area information A. The area 
information A is information which identifies an area about 
the size of a "prefecture." As the area information A, there 
may be used area information for charging a user. 
[0019] 
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In step SP103, the access server 40 provides to the GPS 
computation server 50 the latitude and longitude information 
of the center of an area targeted for charging. Since the 
area is predetermined, the latitude and longitude of the 
center of the area targeted for charging are known. 
Therefore, the latitude and longitude information is 
specified as soon as the area information A is specified. 
[0020] 

Subsequently, in step SP104, the access server 40 sends 
user information (such as a password) to the exchange 30. In 
step SP105, on the basis of the user information, the 
exchange 30 sends to the user terminal 10 a request for 
authentication . 
[0021] 

Meanwhile, in step SP111, the GPS computation server 50 
selects a plurality of optimum GPS satellites (from which 
high reception electric field intensity can be expected) on 
the basis of the current position of each GPS satellite and 
the area information A. Then, in step SP112, the GPS 
computation server 50 sends to the user terminal 10, via the 
access server 40 and the exchange 30, satellite information 
for specifying the selected GPS satellites (GPS satellites 
101 to 103 in the example of Fig. 1). 
[0022] 

Then, in step SP113, on the basis of the area 
information A, the GPS computation server 50 provides area- 
specifying information to the map database 60. In step SP114, 
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the map database 60 effects preparation for reading out map 

information . 

[0023] 

That is, for the map database 60, which provides map 
information on the basis of the position information of the 
user terminal 10 itself to be described later, accessing 
desired map information out of map information about all 
service areas consumes a certain amount of time, since the 
map information about all service areas is enormous . Thus , 
the map database 60 narrows down possible map information in 
advance and provides map information upon receipt of the 
position information of the user terminal 10 . 
[0024] 

Upon receipt of the request for authentication in the 
step SP105, in step SP121 the user terminal 10 sends back to 
the exchange 30 a response for authentication. The 
authentication response comprises an authentication signal 
and a service request. The authentication signal is a signal 
for authenticating the user terminal 10 and is the same 
signal as that used in a known mobile communication system. 
For example, a password specific to the user terminal 10 or a 
signal obtained by encoding the password is used as the 
authentication signal . 
[0025] 

Further, the service request is a signal which specifies 
the contents of the service requested by the user terminal 10. 
The user selects the contents of the service from the 
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following eight items. 

(1) current position 

(2) current position + map information 

(3) current position + map information + destination 

(4) current position + map information +. additional 
information 

(5) current position + map information + additional 
information + destination 

(6) map + additional information 

( 7 ) map 

(8) additional information 
[0026] 

The term "current position" as used herein means the 
latitude and longitude information of the user terminal 10, 
and the term "map information" as used herein means the map 
information of the vicinity of the current position. The 
term "destination" as used herein means a destination store 
or place where a certain event is to take place. Further, 
the term "additional information" as used herein means 
information which introduces the stores and the like around 
the destination. 
[0027] 

In the example of Fig. 2, although the authentication 
response is sent back after the satellite information is 
received, these steps may be performed in reverse order. The 
exchange 30 determines whether or not the user terminal 10 is 
authentic on the basis of the authentication response sent 
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from the user terminal 10 and reports the result to the 

access server 40. 

[0028] 

When the user terminal 10 is authenticated, in step 
SP122 the access server 40 transmits a service request to the 
map database 60. 
[0029] 

Meanwhile, in step SP123, the user terminal 10 searches 
the selected GPS satellites 101 to 103 on the basis of the 
provided satellite information and receives the time stamps 
transmitted from these GPS satellites . 
[0030] 

Upon receipt of these time stamps, in step SP124 the 
user terminal 10 provides to the GPS computation server 50, 
via the exchange 30 and the access server 40, the contents of 
these time stamps and the time of receipt of each time stamp 
as first PR information (shown in Fig, 3), Subsequently, in 
step SP131, the user terminal 10 again receives time stamps 
from the GPS satellites 101 to 103 as in step 123. 
[0031] 

Upon receipt of the first PR information, in step SP125 
the GPS computation server 50 calculates latitude and 
longitude information on the basis of the first PR 
information and provides the obtained latitude and longitude 
information to the map database 60. Subsequently, in step 
SP127, the map database 60 reads the map information about a 
given area centered at the point specified by the latitude 
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and longitude information, 
[0032] 

The map information read above covers an area (for 
example, about 1 km 2 ) which is several times as large as the 
area which can be displayed on the operation/display panel 17 
of the user terminal 10. In step SP128, the map information 
is provided to the user terminal 10 via the access server 40 
and the exchange 30. 
[0033] 

Meanwhile, after the user terminal 10 completes a second 
satellite search in a step SP131, in step SP132 the user 
terminal 10 provides second PR information to the GPS 
computation server 50 via the exchange 30 and the access 
server 40. The GPS computation server 50 then calculates 
latitude and longitude information on the basis of the second 
PR information as in step SP125. 
[0034] 

Thereafter, the same satellite search as that performed 
in step SP131, the same PR information provision process as 
that performed in step SP132, and the same operation process 
as that performed in the step SP133 are repeated. In the 
example of Fig. 3, although the PR information is provided in 
step SP132 after the map information is provided to the user 
terminal 10 in step SP128, these steps may be performed in 
reverse order. 
[0035] 

In Fig. 4, after final PR information is provided to the 
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GPS computation server 50 (step SP141) and latitude and 
longitude information is calculated on the basis of the final 
PR information (step SP142), in step SP 143 all pieces of the 
provided PR information are smoothed so as to obtain more 
accurate latitude and longitude information. 
[0036] 

Subsequently, in steps SP144 and SP145, the smoothed 
latitude and longitude information is provided to the map 
database 60 and the user terminal 10, respectively. Then, in 
step SP146, the map database 60 searches route information 
(current position and destination) and additional information. 
[0037] 

Then, in step SP147, the obtained route information and 
additional information are provided to the user terminal 10 
via the access server 40 and the exchange 30. In a step 
SP148, the information provided to the user terminal 10 is 
displayed on the display of the operation/display panel 17. 
[0038] 

Fig. 5 shows an example of the displayed image. In Fig. 
5, reference numeral 201 denotes the boundaries of the map 
information provided in step SP128, and 202 denotes an area 
that can be displayed on the display of the operation/display 
panel 17. The area 202 can be scrolled vertically or 
horizontally by use of the keyboard of the operation/display 
panel 17. 
[0039] 

Reference numeral 206 denotes a current position- 
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pointing cursor which is displayed at the position 
corresponding to the latitude and longitude information of 
the current position and points in the direction of a 
destination 205. Reference numerals 203 and 204 denotes 
stores or the like which are displayed on the basis of the 
additional information. 
[0040] 

2.2. Inquiry by Third Person 

Next, operation performed when a third person inquires 
about the current position of the user terminal 10 will be 
described with reference to Figs . 6 and 7 . In Figs . 6 and 7 , 
reference numeral 31 denotes an in-exchange control unit (M- 
SCP). Such an operation is carried out, for example, when a 
security company wishes to determine the position of a client 
or when an employer wishes to determine the position of an 
employee . 
[0041] 

In step SP201 in Fig. 6, a third person terminal 80 
sends to a security gateway 70 an inquiry about the current 
position of a user terminal 10. In step SP202, the security 
gateway 70 authenticates the third person terminal 80 so as 
to determine whether or not the third person terminal 80 can 
be notified of the current position of the user terminal 10. 
[0042] 

When the authentication is successful, in step SP203 the 
security gateway 70 sends to an access server 40 a request 
for originating a call to an access server 40. The access 
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server 40 searches an exchange having the user terminal 10 
within its area. Then, in step SP204, the access server 40 
sends to the searched exchange a request for area information 
B (exchange 30 in the example shown in Fig. 6). The "area 
information B," like the area information A, is a unique code 
allocated to an area which is roughly equal to the size of a 
prefecture. 
[0043] 

Then, in step SP205, the exchange 30 provides the area 
information B to the access server 40. Then, in step SP206, 
the access server 40 makes a call to the user terminal 10 via 
the exchange 30. Thereby, in step SP230 the exchange 30 and 
the user terminal 10 are connected to each other. 
[0044] 

Meanwhile, in step SP207, on the basis of the provided 
information B, the access server 40 calculates the latitude 
and longitude information of the center of the area which is 
roughly equal to the size of a prefecture. Then, in step 
SP208, the latitude and longitude information is provided to 
the GPS computation server 50. 
[0045] 

Subsequently, in step SP209, the GPS computation server 
50 calculates satellite information which specifies a 
plurality of optimum GPS satellites on the basis of the 
latitude and longitude information and the current position 
of each GPS satellite. Then, in step SP210 (shown in Fig. 7), 
the satellite information is provided to the user terminal 10 
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via the exchange 30 . 
[0046] 

Then, in step SP250, the same operations as performed in 
steps SP121 to SP143 are carried out. Thereby, the latitude 
and longitude information of the user terminal 10 is obtained. 
[0047] 

In step SP251, the GPS computation server 50 notifies 
the third person terminal 80 of the position information 
(latitude and longitude information of the user terminal 10), 
via the access server 40 and the security gateway 70. 
[0048] 

Then, in step SP252, when the third person terminal 80 
sends to the security gateway 70 a request for disconnection, 
the disconnection request is sent to the exchange 30 via the 
access server 40. Thereby, in step SP253, the exchange 30 
disconnects the user terminal 10. 
[0049] 

3. Modifications 

The present invention is not limited to the above 
embodiment and can be modified in a variety of manners. For 
example , although in the above embodiment the area 
information A is provided from the exchange 30 to the access 
server 40, the identification information of the base station 
20 may be provided in place of the area information A. 
[0050] 

Further, although in the above embodiment the position 
of the user terminal 10 is calculated in the GPS computation 
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server 50, the calculation may be performed in the user 
terminal 10 when the user terminal 10 has discretionary 
capacity to perform the calculation. 
[0051] 

[Effect of the Invention] 

As described above, according to the inventions of 
claims 1 and 2, satellites are selected and position 
information is calculated by a computing unit, so that the 
burdens imposed on a user terminal can be alleviated. 
Further, according to the invention of claim 3, a map 
database provides map information on the basis of information 
specifying a relay facility, thereby obviating storage of a 
large volume of map information in a user terminal. 
[Brief Description of the Drawing] 

[Fig. 1] A block diagram showing the constitution of an 
embodiment . 

[ Fig . 2 ] A f lowchar t of the embodiment . 
[Fig. 3] A flowchart of the embodiment. 
[ Fig . 4 ] A flowchart of the embodiment . 

[Fig. 5] A diagram showing an example of an image displayed 
on the operation/display panel 17. 
[Fig. 6] A flowchart of the embodiment. 
[Fig. 7] A flowchart of the embodiment. 
[Description of Reference Numerals] 

10 user terminal 

11 GPS receiving unit 

12 antenna for GPS 
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13 antenna for mobile communication 

14 transmitting/receiving unit 

15 CPU 

16 memory 

17 operation/display panel 
20 base station 

30 exchange 

40 access server 

50 GPS computation server 

60 map database 

70 security gateway 

80 third person terminal 

101 to 103 GPS satellites 

201 boundaries of map information 

202 displayable area 

203 , 204 stores or the like 

205 destination 

206 current position-pointing cursor 
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Fig. 1 

16: MEMORY 

17: OPERATION/DISPLAY 

40: ACCESS SERVER 

70: SECURITY GW 

80: THIRD PERSON TERMINAL 

50: GPS COMPUTATION SERVER 

60: MAP DATABASE 

Fig. 5 

A: RESTAURANT 
B: KARAOKE BAR 
C: XX STREET 

Fig. 2 

10: USER TERMINAL 

40: ACCESS SERVER 

50: GPS COMPUTATION SERVER 

60: MAP DATABASE 

A: ORIGINATE CALL 

B: AREA INFORMATION A, SET-UP 

C: LATITUDE AND LONGITUDE 

D: USER INFORMATION 

E: REQUEST FOR AUTHENTICATION 

F: SATELLITE INFORMATION CONVERSION 

G: SATELLITE INFORMATION 

H: AREA SPECIFICATION 
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I: STANDBY 1 

J: AUTHENTICATION RESPONSE 

K: SERVICE REQUEST 

L: SEARCH SATELLITES 

Fig; 3 

10: USER TERMINAL 

40: ACCESS SERVER 

50: GPS COMPUTATION SERVER 

60: MAP DATABASE 

A: FIRST PR INFORMATION 

B: SEARCH SATELLITES 

C : CALCULATION 

D: LATITUDE AND LONGITUDE INFORMATION 

E: SEARCH MAP 

F: BASIC MAP INFORMATION 

G: SECOND PR INFORMATION 

H: CALCULATION 

Fig. 4 

10: USER TERMINAL 

40: ACCESS SERVER 

50: GPS COMPUTATION SERVER 

60: MAP DATABASE 

A: FINAL PR INFORMATION 

B: CALCULATION 

C: SMOOTHING 
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D: LATITUDE AND LONGITUDE INFORMATION 

F: SEARCH ROUTE /ADDITIONAL INFORMATION 

G: ROUTE/ADDITIONAL INFORMATION 

H: DISPLAY INFORMATION 

Fig. 6 

10: USER TERMINAL 

40: ACCESS SERVER 

50: GPS COMPUTATION SERVER 

70: SECURITY GW 

80: THIRD PERSON TERMINAL 

A: INQUIRY 

B: AUTHENTICATION 

C : REQUEST FOR ORIGINATING CALL 
D: REQUEST FOR AREA INFORMATION B 
E: AREA INFORMATION B 
F: CALL 

G: CONVERSION OF LATITUDE AND LONGITUDE 

H: LATITUDE AND LONGITUDE 

I: CONVERSION OF SATELLITE INFORMATION 

Fig. 7 

10: USER TERMINAL 

40: ACCESS SERVER 

50: GPS COMPUTATION SERVER 

70: SECURITY GW 

80: THIRD PERSON TERMINAL 
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A: SATELLITE INFORMATION 

B: GENERATION OF LATITUDE/LONGITUDE INFORMATION 

C: POSITION INFORMATION 

D: DISCONNECTION REQUEST 

E: ON -HOOK 
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